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Kaitlyn Ruffing    Dr. Cundall’s Lab 
Side Dominance in Constricting Snakes  
Abstract 
Side dominance (handedness) exists in humans as well as many animals. In this study, the 
feeding behavior of constricting snakes was examined for side dominance at an individual level. 
Boas and pythons strike rapidly and coil to the left, right, or ventrally after they capture the prey. 
26 snakes from 16 different species were investigated for the direction of head movement after 
striking a mouse. The location struck on the mouse (head, middle, rear) was also recorded. 
Mouse behavior was taken into account by recording the position of the mouse before the strike 
(facing towards, left, right, or away). Of the 26 snakes examined, only seven snakes had 
handedness preference that was statistically significant. Only four of those truly exhibited side 
dominance; the other three were significant for ventral head movement. 15 of the 26 snakes had 
significance in a correlation between the location struck on the mouse and the orientation of the 
mouse. This suggests that the mouse’s behavior could influence the snake’s striking behavior. 
Further research could investigate the relationship between the snake’s strike and the mouse 
behavior before the strike. 
Background 
Humans experience side dominance (handedness) daily through predominant use of their right or 
left hand, but this side dominance is not limited to humans alone. There have been many studies 
detailing the existence of side dominance in different animals. Mammals such as chimpanzees, 
rats, and squirrels were found to exhibit handedness at an individual or species level when 
completing a task (Hopkins et. al. 2004, Smith 1968; Collins 1985). However, not all studies 
involving fish, reptiles, and amphibians found handedness that was statistically significant, and 
there is little research on side dominance in amphibians and non-avian reptiles (Bisazza et. al. 
1998; Wassersug et. al., 1999).  
 To assess side dominance in snakes, we examined prey capture methods. Boas and 
pythons strike rapidly (Cundall and Greene, 2000) and coil to the left or right after they strike the 
prey. Heinrich and Klaassen (1985) studied the side dominance patterns of ten snakes of seven 
species and found significance for only Boa constrictor at an individual level. Roth (2002) and 
Penning (2015) instead investigated many snakes from a single species: cottonmouths 
(Agkistrodon piscivorus leucostoma) and corn snakes (Pantherophis guttatus), respectively. 
Penning (2015) found individual snakes exhibited side dominance, but the direction of 
handedness was not statistically significant across the eighteen corn snakes tested. Roth (2002) 
found significance only when the cottonmouths were divided into groups by age and sex. Those 
three studies are the extent of what has been discovered thus far regarding side dominance in 
constricting snakes.  
Methods  
 To assess snakes’ constriction behavior for side dominance, we analyzed 831 of 
approximately 3000 strikes and constrictions for 26 snakes from 16 different species. The snakes 
that were selected for review had at least 30 video records of strikes and constrictions. We only 
used video records that included the entire initial head movement. If the video cut off before this 
point, it was not included. When viewing each video, we recorded initial head direction at prey 
contact (left=1, right=2, ventral=3; Fig. 1), initial coil direction (left=1, right=2, ventral = 3), 
location of prey contact (1= head, 2= mid-section, 3= rear; Fig. 2), and time in ms from prey 
contact to first coil. In order to test for possible effects of mouse form before the snake’s head 
made contact, we also recorded the direction the mouse is facing when contacted (left=1, 
right=2, towards snake=3, away from snake=4; Fig. 3), mouse movement (none=1, 
movement=2), change in mouse movement before contact (no=1, yes=2), and, if moving, the 
direction of movement relative to the snake (left=1, right=2, towards=3, away=4). The snakes 
were investigated as individuals because there were not enough snakes of any given species in 
the lab to make conclusions about an entire species. Statistical significance for handedness was 
tested using Chi squared based on an assumption of equal probability for the three initial head 
movements (left, right, and ventral). Cramer’s V was used to test for statistical significance in 
correlations between mouse orientation and location struck on mouse as well as between the 
mouse orientation and the initial head movement of the snake. All statistical tests were 
completed in SPSS 24.  
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Figure 1 (above): Initial head direction at prey contact (a) ventral (b) right (c) left 
     
 
 
   
   
 
 
Results/ Discussion 
Seven of the twenty six snakes exhibited statistical significance in a Chi squared analysis for 
initial direction of head movement. Four of these were actual left or right handedness, and the 
three short, fat pythons (P. curtus and P. regius) preferentially went ventrally. Fifteen of the 
a. b. c. 
Figure 2: Location struck on mouse (a) head (b) mid-section (c) rear 
a. b. 
c. d. 
Figure 3: Mouse Orientation (a) towards (b) left (c) right (d) away 
twenty six snakes showed a statistically significant correlation between the orientation of the 
mouse and the location struck on the mouse (Table 1), suggesting that the orientation of the 
mouse influences snake striking behavior. The majority of the snakes that were significant for 
this correlation struck the mouse on the head and were facing the mouse when they struck. Liasis 
mackloti, Boa Constrictor 2, Antaresia maculosa 3, Morelia Spilota 6, and Acrantophis dumerili 
struck the mouse at its mid-section while it faced right or left.  
Testing the entire data set for the relationship between mouse orientation and initial head 
movement, we found a statistically significant preference for striking at mice facing either right 
or left. Discounting those two species that preferentially bend ventrally, snakes striking at mice 
facing them prefer to bend left or right. Further research could investigate the relationship 
between the snake’s strike and the mouse behavior before the strike. 
 
 
 
 
Family Snake # of Snakes # Strikes R/L/V Chi Squared Orien/Location Cramer's V Corr.
Boidae Boa Constrictor 4 123 #1 (P<.01) for RIGHT #2 and #6 (P <.01); #3 (P< .05)
Corallus hortulanus 2 64 x x
Epicrates cenchria 1 39 x #5 (P< .01)
Candoiidae Candoia bibroni 1 28 x x
Charinidae Lichanura trivirgata 2 54 x #2 (P<.05); #3 (P<.05)
Erycidae Eryx miliaris 1 32 x #2(P<.01)
Eryx colubrinus 1 29 #2 (P<.05) for RIGHT #2(P<.05)
Eryx conicus 2 55 x #1(P<.01)
Pythonidae Antaresia maculo 3 90 x #1 (P<.01);  #2 and #3 (P<.05)
Liasis mackloti 1 29 x #1 (P<.05)
Malayopython reticulatus 1 31 #7 (P<.01) for LEFT x
Morelia spilota 2 78 x #6 (P<.05)
Python curtus 1 33 #1 (P<.01) for VENTRAL x
Python regius 2 82 #3 and #4 (P<.01) for VENTRAL x
Python sebae 1 34 x x
Sanziniidae Acrantophis dumerili 1 30 #1(P<.01) for LEFT #1 (P<.01)
Total 26 831 7 15
 
Table 1: Compilation of Results 
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